
(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 	
-, 

Organization 	 1111111101111011101010111110101111111110110111111111011001111101111011111 
International Bureau 	 .....51j 

.......or::,„, 	
(10) International Publication Number 

(43) International Publication Date 	 WO 2014/065753 Al 
1 May 2014 (01.05.2014) 	W I PO I P CT 

(51) International Patent Classification: 	 BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
C12Q 1/68 (2006.01) 	G01N 33/52 (2006.01) 	 DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 

HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
(21) International Application Number: 	 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 

PCT/SG2012/000399 	ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 
(22) International Filing Date: 	 NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 

23 October 2012 (23.10.2012) 	RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 

(25) Filing Language: 	 English 	ZM, ZW. 

(26) Publication Language: 	 English 	(84) Designated States (unless otherwise indicated, for every 

(71) Applicants: 	DSO 	NATIONAL 	LABORATORIES 	kind of regional protection available): ARIPO (BW, GH, 

[SG/SG]; 20 Science Park Drive, Singapore 118230 (SG). 	GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 

NATIONAL UNIVERSITY OF SINGAPORE [SG/SG]; 	UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 

10 Kent Ridge Crescent, Singapore 119260 (SG). 	 TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 

(72) Inventors: UTTAMCHANDANI, Mahesh; c/o Defence 	MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
Medical and Environmental Research Institute, DSO Na- 	TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
tional Laboratories, 27 Medical Drive, Singapore 117510 	ML, MR, NE, SN, TD, TG). 
(SG). NEO, Jia Ling; c/o Defence Medical and Environ- 
mental Research Institute, DSO National Laboratories, 27 	Declarations under Rule 4.17:  
Medical Drive, Singapore 117510 (SG). KALIDASAN, 	— 	as to applicant's entitlement to apply for and be granted a 
Kamaladasan, s/o; c/o National University of Singapore 	 (Rule 4.17(ii)) patent 
Department of Biology, 10 Kent Ridge Crescent Singa- 

— 	of inventorship (Rule 4.17(iv)) 
pore 119260 (SG). 

Published: 
= 	Agent: YUSARN AUDREY; 24 Raffles Place, #27-01, (74) 

Clifford Centre, Singapore 048621 (SG). 	 — 	with international search report (Art. 21(3)) 

(81) Designated States (unless otherwise indicated, for every 	— 	with sequence listing part of description (Rule 5.2(a)) 

kind 

	

	 AE, AG, AL, AM, of national protection available): 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

(54) Title: DIRECT VISUAL DETECTION OF NUCLEIC ACID USING GOLD NANOPARTICLES 

WIIAMA 
"SH WAWA 

2 	 4 	6 

\ 	 0 WAWA 

Nik(Min 	.".00.SH 

10 	 4 	 6 	 12 
1-1 

M 

ir) 	 Figure 1 IN 
ir) 
't:: 	(57) Abstract: Gold nanoparticles (AuNPs) are well recognized tools for visual DNA detection. Most reports on its use have how - 0 

----. ever been restricted to synthetic or PCR amplified DNA sequences. Herein, we describe a visual DNA detection method that can de - II' tect unamplified genomic DNA sequence specifically, using simple reagents and AuNPs, without the need for PCR. This strategy ap - I-1  
plies li 	thiolated probes and AuNPs to detect genomic DNA. The thiolated probes, in the presence of target Salmonella genomic se - 

ei 	quences, cause the AuNPs to aggregate irreversibly, producing a red to purple colourimetric change. As little as 608,000 copies (at 

0 37fM) of the salmonella genome were thus detected visually, by eye, without the need for a power source or sophisticated instru - 
mentation. This method thus opens in-roads to direct visual detection, bringing sophisticated DNA analysis capabilities to the point 

5. of need. 

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 
(19) World Intellectual Property 

Organization 
International Bureau 

(43) International Publication Date 
1 May 2014 (01.05.2014) WIPOIPCT 

(10) International Publication Number 

WO 2014/065753 A1 

(51) International Patent Classification: 
C12Q 1/68 (2006.01) G01N33/52 (2006.01) 

(21) International Application Number: 

(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 

PCT/SG2012/000399 

23 October 2012 (23.10.2012) 

English 

English 

(71) Applicants: DSO NATIONAL LABORATORIES 
[SG/SG]; 20 Science Park Drive, Singapore 118230 (SG). 
NATIONAL UNIVERSITY OF SINGAPORE [SG/SG]; 
10 Kent Ridge Crescent, Singapore 119260 (SG). 

(72) Inventors: UTTAMCHANDANI, Mahesh; c/o Defence 
Medical and Environmental Research Institute, DSO Na­
tional Laboratories, 27 Medical Drive, Singapore 117510 
(SG). NEO, Jia Ling; c/o Defence Medical and Environ­
mental Research Institute, DSO National Laboratories, 27 
Medical Drive, Singapore 117510 (SG). KALIDASAN, 
Kamaladasan, s/o; c/o National University of Singapore 
Department of Biology, 10 Kent Ridge Crescent, Singa­
pore 119260 (SG). 

(74) Agent: YUSARN AUDREY; 24 Raffles Place, #27-01, 
Clifford Centre, Singapore 048621 (SG). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available)'. AE, AG, AL, AM, 
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, 
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, 
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, 
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, 
NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, 
RW, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, 
TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, 
ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available)'. ARIPO (BW, GH, 
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ, 
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ, 
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK, 
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, 
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, 
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 
— as to applicant's entitlement to apply for and be granted a 

patent (Rule 4.17(H)) 
— of inventorship (Rule 4.17(iv)) 

Published: 
— with international search report (Art. 21(3)) 
— with sequence listing part of description (Rule 5.2(a)) 

(54) Title: DIRECT VISUAL DETECTION OF NUCLEIC ACID USING GOLD NANOPARTICLES 

+ jr\/\ 
SH 

4 

+ 
SH 

10 

i> 

o 

o 
CJ 

O 
& 

Figure 1 

(57) Abstract: Gold nanoparticles (AuNPs) are well recognized tools for visual DNA detection. Most reports on its use have how -
ever been restricted to synthetic or PCR amplified DNA sequences. Herein, we describe a visual DNA detection method that can de -
tect unamplified genomic DNA sequence specifically, using simple reagents and AuNPs, without the need for PCR. This strategy ap -
plies thiolated probes and AuNPs to detect genomic DNA. The thiolated probes, in the presence of target Salmonella genomic se -
quences, cause the AuNPs to aggregate irreversibly, producing a red to purple colourimetric change. As little as 608,000 copies (at 
37fM) of the salmonella genome were thus detected visually, by eye, without the need for a power source or sophisticated instru­
mentation. This method thus opens in-roads to direct visual detection, bringing sophisticated DNA analysis capabilities to the point 
of need. 


